Pharmacologic characterization and autoradiographic distribution of binding sites for iodinated tachykinins in the rat central nervous system.
P-type, E-type, and K-type tachykinin binding sites have been identified in the mammalian CNS. These sites may be tachykinin receptors for which the mammalian neuropeptides substance P, neuromedin K, and substance K are the preferred natural agonists, respectively. In the present investigation, we have compared the pharmacology and the autoradiographic distribution of CNS binding sites for the iodinated (125I-Bolton-Hunter reagent) tachykinins substance P, eledoisin, neuromedin K, and substance K. Iodinated eledoisin and neuromedin K exhibited an E-type binding pattern in cortical membranes. Iodinated eledoisin, neuromedin K, and substance K each labeled sites that had a similar distribution but one that was considerably different from that of sites labeled by iodinated substance P. CNS regions where there were detectable densities of binding sites for iodinated eledoisin, neuromedin K, and substance K and few or no sites for iodinated substance P included cortical layers IV-VI, mediolateral septum, supraoptic and paraventricular nuclei, interpeduncular nucleus, ventral tegmental area, and substantia nigra pars compacta. Binding sites for SP were generally more widespread in the CNS. CNS regions where there was a substantial density of binding sites for iodinated substance P and few or no sites for iodinated eledoisin, neuromedin K, and substance K included cortical layers I and II, olfactory tubercle, nucleus accumbens, caudate-putamen, globus pallidus, medial and lateral septum, endopiriform nucleus, rostral thalamus, medial and lateral preoptic nuclei, arcuate nucleus, dorsal raphe nucleus, dorsal parabrachial nucleus, parabigeminal nucleus, cerebellum, inferior olive, nucleus ambiguus, retrofacial and reticular nuclei, and spinal cord autonomic and somatic motor nuclei. In the brainstem, iodinated substance P labeled sites in both sensory and motor nuclei whereas iodinated eledoisin, neuromedin K, and substance K labeled primarily sensory nuclei. Our results are consistent with either of two alternatives: (1) that iodinated eledoisin, neuromedin K, and substance K bind to the same receptor site in the rat CNS, or (2) that they bind to multiple types of receptor sites with very similar distribution.